Psychological studies of loneliness are comparatively new. This study examined influences of attachment style, family functions and gender differences on loneliness in Japanese university students. The following questionnaires were administered: University of California at Los Angeles (UCLA) Loneliness Scale, Internal Working Model Scale for assessing attachment, and Family Adaptability and Cohesion Evaluation Scale III. Stepwise multiple regression analyses were employed to examine relationships between loneliness as the dependent variable, and gender, attachment style and family functions as independent variables. Results showed that gender differences significantly influenced loneliness. Furthermore, loneliness was positively influenced by avoidant and ambivalent attachment styles and negatively influenced by stable attachment style and family cohesion. A significant interaction was also observed between secure attachment style and family cohesion. These results indicated that a stable attachment style might reduce loneliness. On the other hand, in spite of an unstable attachment style, loneliness can be decreased if family cohesion is high.
Introduction
Psychological studies of loneliness are comparatively new. Peplau & Perlman (1982) defined loneliness as an unpleasant emotional experience that stems in How to cite this paper: Fujimori, A., Hayashi, H., Fujiwara, Y., & Matsusaka, T. (2017) . Influences of Attachment Style, Family Functions and Gender Differences on Loneliness in Japanese University Students. Psychology, 8, [654] [655] [656] [657] [658] [659] [660] [661] [662] https://doi.org/10. 4236/psych.2017.84042 some important ways from inadequate social relationships. Early studies (John & John, 1999) suggested that loneliness is associated with situational factors, which could mean changing situations, and with personal factors related to loneliness.
In other words, loneliness is an emotion in which, although they hope to, people cannot link to others.
Furthermore, it must be noted that during adolescence, loneliness is universal.
In adolescence, the parent-child relationship changes in character and the adolescent's identity is formed. Blos (1967) named this "the second individuation process". Characteristically, adolescents begin to spend less time with their parents (Larson et al., 1996) , closeness with their parents declines (Holmbeck, 1996) and they receive less social support from their parents (Furman & Buhrmester, 1992) . During that process, adolescents typically feel a strong sense of loneliness.
In addition, Hirosawa (2002) indicated that in Japanese university students, loneliness included four feelings, namely, "self-pity", "broken-hearted", "despair" and "irritation". These feelings were significantly higher in females than in males.
With these issues in mind, we examined the association between loneliness and psychological or psychiatric problems. Loneliness can give rise to various difficulties, including juvenile delinquency (Brennan & Auslander, 1979) , dependence on alcohol (Nerviano & Gross, 1976) , dependence on parasocial relationships such as social net-working sites (Baek et al., 2013) , depression (Leiderman, 1969; Ortega, 1969) and suicide attempts (Jacobs, 1971; Wenz, 1977) .
Thus, reducing loneliness to help remedy psychological or psychiatric problems is important. Additionally, parental and family factors of loneliness as causes of such problems must be examined. John & John (1999) indicated that chronic feelings of loneliness appear to have roots in childhood, and early attachment processes cause psychological and social problems such as low positive affect, social withdrawal, depression, and so on. For this reason, we closely examined the association between loneliness and attachment style, as well as family functions.
Loneliness, Attachment and Family Functions
For about half a century, attachment theory has been considered important in explaining how a person relates to others. Attachment is the instinct for an affectional bond between a child and his/her parental figure and is said to have an impact on a person's later human relationships. Secure attachment is related to adaptation and insecure attachment to maladaptation (Bowlby, 1969) .
The following was referred to in Fujimori et al. (2015) about attachment theory. Bowlby (1969) In general, there might be family functions issue or an attachment problem in addiction, substance abuse or conduct disorder conditions. In the area of alcoholism, Mothersead et al. (1998) suggested that as the level of family dysfunction increases, secure attachment decreases.
Although loneliness necessarily increases in adolescents, some studies have indicated a positive aspect of this. Winnicott (1958) originated the notion "Capacity to Be Alone", which means internal security formed in childhood. So obtaining this capacity before adolescence may decrease an individual's negative sense of loneliness. Thus, attachment style and family functions are important in loneliness. But the relationship among loneliness, attachment style and family functions has not yet been studied and little attention has been paid to gender differences in the influence on loneliness of attachment style and family functions. Therefore, this study focuses on these factors' impact on loneliness.
The Present Study
We believe that attachment style and family functions may help further explain loneliness. Thus, with Japanese university students as participants, the present study examines the influence of attachment style, family functions and gender differences on loneliness.
Methods

Sample
The current survey study was conducted at Hanazono University in Japan, and the university's students were our subjects. We told all participants that their responses would be kept confidential and that only summary information would be presented. Furthermore, we assured them of complete anonymity. Overall, 284 students (males 130, females 154), aged from 18 to 29 (SD 1.2), volunteered to participate in our study. To prevent any leaking of personal information via survey assistants, participants responded anonymously to survey materials. The Ethical Review Committee of Kawasaki University of Medical Welfare approved this study .Over and above, this study was conducted at the same time with Fujimori et al. (2015) and investigated SNSs addiction. Thus, measurements of loneliness and attachment as well as sample were duplicates.
Measurements
Loneliness
Participants completed the revised University of California at Los Angeles (UCLA) Loneliness Scale to evaluate loneliness. This scale, developed by Russell (1982) , comprises 20 items scored on a four-point scale. The Japanese version's reliability (α = 0.87) and validity were confirmed by Moroi (1992) .
Attachment Style
To assess individual differences in attachment style, participants completed the Japanese translation version of the Internal Working Model Scale (IWMS; Toda, 1988) , which was based on the Adult Attachment Scale (Hazan & Shaver, 1987) . 
Family Functions Style
The Family Adaptability and Cohesion Evaluation Scales III (FACESⅢ; Kusada, 1995) was used to assess family functions style. FACESⅢ was developed by Olson et al. (1985) to assess the two factors of Cohesion and Adaptability. Cohesion indicates emotional linking. An extremely high or low score indicates family dysfunction, while a middle score indicates adequate family function. This factor's reliability was confirmed in the Japanese version (α = 0.88). Adaptability indicates that flexibility varies appropriately, according to situations, for instance, if the family were endangered by a disease, a school's rejection and so on.
Good reliability was confirmed in the Japanese version (α = 0.74), which consists of 20 items scored on a five-point scale.
Statistical Analysis
First, a Pearson correlation coefficient was performed in the overall sample pre-liminary analysis.
Then, multiple regression analyses were performed to examine the relationship between loneliness as the dependent variable and gender, attachment style and family functions as independent variables. All analyses were performed using SPSS (version 17.0) for Windows (SPSS Inc., Chicago, IL, USA).
Results
Preliminary Analysis
Descriptive information on measures used in this study is presented in Table 1 .
We conducted several preliminary analyses to determine attachment style (avoidant, secure and ambivalent), family functions (Cohesion and Adaptability) and loneliness, as well as to compare participants' gender and age by t-tests. Results showed that males and females differed in secure attachment style (p < 0.05) and loneliness (p < 0.01). However, age showed no significant difference except for ambivalent attachment style (p < 0.05). These results indicated that males reported more loneliness than females. Different structures in attachment style were significantly higher in females than in males, especially in secure attachment.
Relevance among Attachment Style, Family Functions, and Loneliness
Next, bivariate associations among variables were estimated using Pearson product-moment correlations. All factors among attachment style, family functions and loneliness correlated significantly (Table 2) . On the whole, for family functions, loneliness was positively correlated with avoidant attachment style (r = 0.45, p < 0.01) and ambivalent attachment style (r = 0.26, p < 0.01). Loneliness was negatively correlated with secure attachment style (r = −0.56, p < 0.01), cohesion (r = −0.36, p < 0.01) and adaptability (r = −0.34, p < 0.01). These results indicate that loneliness is associated with attachment style and family functions. 
Influence of Attachment Style, Family Functions and Gender Differences on Loneliness
Based on the results above, stepwise multiple regression analyses were employed to examine the relationship between loneliness as the dependent variable and gender, attachment style and family functions as independent variables (Table   3 ). In the first step of analysis, gender was included. Results showed that gender differences significantly influenced loneliness (p < 0.01). That is, in this study, Table 3 . Multiple regression results predicting loneliness by gender, attachment style and family functions (N = 284).
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Discussion
This is the first study to examine the influence of attachment style, family functions and gender difference on loneliness in Japanese university students. Findings generally showed that loneliness was influenced by attachment style and family functions as well as gender.
Preliminary analysis indicated that males had significantly higher loneliness.
This result differs from earlier studies' results, which reported that loneliness was significantly higher in females than in males (Hirosawa, 2002) . This difference may be due to the influence of secure attachment and family functions.
Males were also significantly lower in the previously discussed factors in this study. However, no research was conducted on the influence of attachment and family functions in Hirosawa's study. If we could recruit more males with secure attachment style and stable family function, results would of course differ. In stepwise multiple regression analyses, after attachment style was added (after step 2), the coefficient of determination (R 2 ) rose rapidly. Thus, this study's results implied that attachment style and family functions (cohesion only) had more influence on loneliness than gender difference.
Furthermore, we found that secure attachment style and family cohesion might reduce loneliness, although avoidant and ambivalent attachment types increase loneliness. These results might indicate how important it is that a child forms stable attachment relationships with parents/caregivers. In other words, such relationships might prevent mental problems caused by loneliness.
Another key finding was that significant interaction might account for the fact that in spite of an unstable attachment style (avoidant or ambivalent), loneliness could decrease if family cohesion is high (β = 0.11, p < 0.05). On the other hand, cohesion had no significant influence on loneliness if secure attachment was high (β = −0.05, ns). This result also indicated that secure attachment was more important than present family functions. In recent years in Japan, over 40% of university students have lived apart from parents/caregivers. Thus, it might be important that university students with an unstable attachment type, but high family cohesion avoid living alone if possible. To put it more concretely, adaptation after entrance to university could be predicted by investigating family functions, attachment style and loneliness before university admission.
The current study has several important limitations. First, we must examine loneliness itself more carefully because it includes various aspects, for instance, situational factors, interpersonal factors, adolescents' state of mind and so on.
Thus, in a future study, we will investigate various aspects of loneliness. Moreover, what must not be forgotten is that other individual psychological factors influence loneliness.
